Environmental conditions including light are considered a critical element of chicks well-being. The aim of the present study was to investigate the effect of LED light on the physical traits of chicks. We took forty-one-day-old chicks and randomly separated it into two groups. The chicks in the first group were reared under the effect of incandescent lamp light and in the second one were under the effect of white LED lighting. Chicks were daily monitored for individual chick body, weight gain, feed intake, feather color and fear responses. The distance between chicks and source of light was 50 cm. Student's t-test test was used for statistical evaluation at p < 0.05 level. The results of the current study showed that chicks reared under incandescent light bulb had significantly higher body weight compared with chicks reared under LED light. The magnitude of body weight in LED group was lower (1192.75 ± 149.9 g) compared to incandescent light group (1307.75 ± 110.5 g). The obtained results revealed that LED light reared chicks were more active; it showed long mobility duration and high levels of exploration in the farm as compared to those in incandescent light group. The results also indicated that incandescent light chicks were less fearful than LED chicks. Furthermore, the study showed that LED light reared chicks have pale pink combs and white feathers that cover all over the body. On the other hand, incandescent light reared chicks have dark red combs and whitish-yellow feathers that cover certain areas of the body especially chick wings, tail and head.
source, which is less energy efficient and substantially increases the cost of production due to the high cost of electricity [8] . The use of light emitting diode (LED) has become considerably more attractive because of its vast potential for commercial application [3] [9] . In addition LEDs have lower electricity consumption, smaller size and volume, wavelength specificity, longer durability, safety, provide adequate illumination, low maintenance costs and less heat generation when compared to incandescent lamps [5] [10] [11] .
LED is a unique type of semiconductor diode [2] . The wavelength of the light emitted depends on the properties of semiconductor material [12] . LEDs can peak emission wavelengths from 250 nm to 1000 nm. The effect of LED light on living organisms has been studied over the last years and increasingly so in recent years. There has been a significant amount of research on the effects of fluorescent and incandescent light bulb on growth, performance and production of chicks, but very little research on the effects of LED light on their behavior and physical characteristics. However, the impact of light conditions, especially LED is potentially profound. Previous studies have shown possible effects in chicks' performance under lighting by LED light [1] [2] [7] . Meanwhile, most researcher have focused on the performance, but relatively little attention has been given to the physical traits of chicks. However, there is a lack of studies on the effect of LED light on the physical traits of the chicks. Therefore, the present experiment was designed to discover the effect of light conditions produced by LED on their physical traits such as behaviour, type and color of feather, length, volume and weight of body, comb color, vitality and fear responses. Since experiments on humans are very difficult, chicks would be a better choice to study the overall effect of LED light on their overall physical traits.
Method
The experimental procedures employed in this study were in accordance with the standard animal welfare guideline set out by the Ministry of Agriculture (Resposible authority of animal production at Palestine). This study was carried out in May 2018 for 4 weeks in a private poultry farm in Gaza governorate, Gaza Strip, Palestine. The chicks were fed a diet (Ambar Company, Israel) from one to 28 days of age.
The diets (as recommended by Ministry of Agriculture) were similar for two treatment groups. The chicks in two groups had free access to feed and water at all times. The chicks farm was supplied with sufficient water, feed and natural carried out on 10 chicks from each group. Each chick was carefully handled, transferred to a separate room and held for 10 s to induce tonic immobility and then released. After this time, if tonic immobility lasted less than 10 s, the process was immediately repeated. When tonic immobility lasted more than 10 s, the total duration of tonic immobility was recorded, with a maximum duration of 600 s according to Jones [13] .
All data were analyzed with the Statistical Package for Social Sciences, 22.0 (SPSS for Windows; SPSS Inc, Chicago, IL, USA). Graphs were plotted using Microsoft Excel program version 2010. Data are presented as the mean ± SD and means were compared by two-tailed Student's t-test. When the p value was less than 0.05, the statistical test was determined as statistically significant.
Results
The overall effect of LED light in comparison with ICD light on physical traits of chicks is presented. During the study period, LED showed an effect on body weight in comparison with ICD light. Differences were observed between two groups, chicks of LED group had lower body weight/week than chicks in ICD Open Journal of Animal Sciences group (Figure 1 ). At the end of the experiment, the results showed that chicks'
weight was significantly higher (p = 0.009) in the chicks reared under ICD light than the chicks reared under LED light. This trend continued to 28 days of age. Table 1 illustrates chicks' weight (Mean ± SD) at the end of the experiment.
As clearly shown, there was significant difference in chicks weight between the two groups, chicks reared under ICD light were significantly heavier than those reared under LED light at the age of 28 days.
In the current work, we observed that LED light reduced the length and volume of chicks as compared to ICD group. The activity behaviour was also influenced by the LED light. By observing the behavior of chicks over 28 days it was found that LED light reared chicks were more active, it showed long mobility duration and high levels of exploration in the farm as compared to those chicks reared under ICD light. Therefore, LED light did stimulate the movement and activity of chicks.
As clearly shown in Table 2 , we observed that food intake changed with the growth of the chicks, such that, in LED group, food intake increased throughout the experimental period. Chicks in LED group consumed the highest amount of food compared with chicks in ICD group. At the age of 28 days, chicks exposed to ICD light ate less food than chicks exposed to LED light.
The results also indicated that LED light reared chicks have pale pink combs and white feathers that cover all over the body (Figure 2 ). On the other hand, chicks reared under ICD light have dark red combs and whitish-yellow feathers As revealed in Table 3 , there was a significant difference (p < 0.001) in tonic immobility duration between the LED and ICD groups. The duration of tonic immobility, a response which increases with fearfulness, was much longer in chicks reared LED light. On the other hand, chicks reared under ICD light showed lower tonic immobility, means that ICD light reared chicks were less fearful than LED chicks. Therefore, it suggests that LED light would increase the fear responses of chicks.
Discussion
In this study, we sought to investigate the physical traits of chicks and were compared to control when they were exposed to LED light. In this experiment, significant difference was observed for the day-old body weight among each group. Chicks weight in LED group was found to be significantly lower than the ICD light group. The results of the present study were consistent with the results of Rozenboim et al. [14] , they reported that under ICD light, the body weight of birds was significantly higher than under fluorescent lamps at 19 and 42 day of age. In the studies of Mohamed et al. [2] , Rozenboim et al. [15] , Rozenboim et al. [16] , Cao et al. [17] , Cao et al. [18] and Kim et al. [19] they showed that body weight of broiler was influenced by LED light. The improvement of final body weight in chicks reared under ICD light may be attributed to the higher proliferation of skeletal muscle satellite cells [20] or calming effect of ICD light where birds become less active [21] and less stressful [22] .
On the contrary, the results disagree with that of Olanrewaju et al. [6] , they carried out an experiment to compare the effects of LED light bulbs, especially cool LED light bulbs along with warm LED and ICD light bulbs, on growth performance of broilers. They showed that cool LED showed an effect on body weight in comparison with ICD light bulbs. There was no significant difference between LED light bulbs examined in this study. In addition, there was no difference between ICD and LED light bulbs in their effect on body weight. Leighton et al. [23] reported that ICD light may be replaced with energy-efficient light sources without adverse effects on broiler growth performance. In the study of
Petek et al. [24] , they found that the effect of LED and ICD light bulbs on body weight was not statistically significant. Different results have also been reported by Kumar et al. [25] . They demonstrated that average body weight of broiler was numerically higher in LED light treatment groups as compared to ICD light group.
The results further indicated that, under LED light, chicks were more active, it showed long mobility duration and high levels of exploration in the farm as well as they spent less time sitting as compared to those in ICD light group. The walking behaviour appeared to be enhanced by LED light whereby ICD light decreased walking behaviour and increased the sitting behaviour of chicks. The results are in accordance with that observed by Huth and Archer [26] , they revealed that providing LED light during incubation can improve weight of chicks.
These improvements mainly related to the physiological and metabolic responses to light during embryonic development. In addition, we hypothesized that the activity of chicks may be related with their size as mentioned in the study of Sultana et al. [5] , they documented that the decreasing of chicks movement may be due to an increase its body size.
Although the fear response is difficult to assess, Jones and Faure [27] have developed a test known as tonic immobility which has considered the most common measure of fear in poultry [28] and widely used to study fear responses of birds [29] . In our experiment, chicks reared under LED light showed higher tonic immobility than that under ICD light group. Our results illustrated that LED light influenced the fear response of chicks, where LED light would increase the fear responses of chicks. Different results were previously reported in the study of Archer [3] . He demonstrated that raising broilers under LED lights can reduce their fear. With regard to the feeding, the results revealed that feeding intake was slightly increased under LED light group as compared to ICD light group. A similar finding was previously stated in the study of Kumar et al. [25] and Sharideh and Zaghari [30] , they mentioned that feed intake was highest in birds reared under white light compared to ICD light bulbs. The reasons standing behind altering feed intake in treated chicks were found to be similar to the reasons mentioned by other studies [24] . They pointed out that increased feed intake in LED group may be due to increased activity and movement of chicks during the photoperiod [9] . On the contrary, the result for feeding intake was not consistent with the findings of Baxter and Bédécarrats [31] , they showed that birds under ICD light had significantly higher feed intake than under red LED light.
As indicated above, the color of the comb appears to be affected by LED light. The comb is an ornamental organ in chicks which can be used as an indicator of health [32] , cell-mediated immunity [33] and also an indicator of health status disease resistance and nutritional status in the flock [34] . The findings showed that ICD chicks have redder combs than the LED chicks. We also noticed that, in the case of LED chicks, their combs are a very pale pink color. The reasons standing behind the changed color of combs were found to be similar to the reasons reported by other studies [33] [35] . They mentioned that red grouse with redder combs have more carotenoid pigmentation and circulating carotenoids, and as found in several other bird species [36] . The carotenoid-based coloration of red grouse combs might directly signal cell-mediated immunity and male health because of the immuno-stimulatory action of ingested and circulated carotenoid pigments. Kimball and Braun [37] mentioned that the red color Open Journal of Animal Sciences of the comb is due to the presence of blood in the underlying capillary sinuses. Also, Mougeot [33] predicted that redder combs would indicate a greater cellular immune response. In male red grouse, he found that T-cell-mediated immune responsiveness could be well predicted from comb characteristics, and in particular from comb redness, which is due to carotenoid pigmentation [38] . Comb colour might reflect ability to cope with stress and its ability to raise an immune response to a standardized challenge such as parasite infestation [33] [39] [40] .
According to Stettenheim [41] , the deep red color of combs of the LED chicks has been thought to result from the influx of blood (hemoglobin in particular) into the highly vascularized dermal layer of the skin. According to Peeps [42] , he reported that pale pink combs can indicate sickness or disease. This finding is in agreement with previous evidence of relationship between blood properties and LED light [42] . In their study, they evaluate the effect of LED on blood microcirculation during chronic wound healing in diabetic and non-diabetic patients.
A significant increase in blood flow was noted in the treated group, while there was no difference in the control groups.
